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Ltr- Mli'iSSii, HUB**- h*tt01fl««)tlrBtttt**ft*rtK:v-^ ■ KU 

S*tTV»« MI SS«*9* h ?>y**CiJV»t\ v-* • KN>« 

M I S MIMA* H 7 > ->*^ 9 o 

H >fW«^ntv^MI SSmiP-«J*b9>yx^tc*v»-c, misfit- hVM<o 

^JScOmflB^- hmteis J: tf'litjfBy- >1MI£<aTJ^©S#"C»iffiiBT*Ji £: Htlf3v§14^ 
«#JBfcO#H**fftia*»"b2 xT P JiJ,TP)S$i:*S-t^SttSMI SMW,^^ 

Lty- bKWMStl, ItllB^- hmM«7>PflJ^BuIBW i l i *#ii±^V-^ • KV 
>f vflP*#»jft$*i*:*i)±WTl*«3gJ***tTV»*M I SSWM b 9 >>>^ * Ki3V> 

T P t L7tfc§, miB*'9±tfJSOMJf 5&*3 xTp JJJL±T**ifc*^«i:-r*MI SI 
[Ml*9 4 ] 

1KB*O±»f«»IIW0 , 5 xT P JgllT-C**it*#«ti-*W*3fi3K:fB*OMI Si 
5 ] 

flfKTAWtf** Sii-x-yGexCy (<! L, O^x^l. 0 £ y £ 1 . 0 < x + y ^ 1 ) © 

a* *^r-r "c* * ^ t 1 a ov»i*^tcia«oM i s 

friBTi&Ji**> S im-e$>2>Zb*SimtirZ>m-$.TMlfrb 4©v»i*;h.*HlBIROMI S 
' [If^8] 

[ff&s 9 j 

IBmoM I S Ilf^f H5> * o 
fcffifltoM I S ^'yy^^o 

im-Rm 1 1 1 

ItfiBfStt^jBEftJi S i].,-,Ge»C,(fiU O^x^l, O^y^l, 0 < x + y s£ 
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MIS 1I»S h7>^^o 
[I*** 12] 

ffrietsMSte/f tttrier- h ss&iusu <7) ra k , 1 o nmJii. Tonuses imz^-fz^ 

t z^t-tzm^Mi i KismoMi sum b 7 >*jx9o 
m^m 1 3 ] 

Y- h&tfO. 4 ^ mJilT-C'^^C t -f&flf*^ 1 *6 1 2 cov^-f ;ft*Kia®<D 

[W^JM l 4 ] 

1*6 1 3 CDV-f'rUilB^OM I SSM^ij^: t-7>y^^ 
1 5 ] 

b-t&IIIHaR 1*613 ov»i"iLtcE«^M I S 1 If if h *7VV** 0 

\mirn. 1 6 ] 

!|*«fc-t4W*« 1*613 cov^-f n^ismoM i samiwb* h 9 > v>** 0 

1 7 ] 

111*311 *6 1 6©v»fiii:|att©MI SilfMV^^y'^^o 
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[0 0 0 1 ] 
[0 0 0 2] 

MISllW^vy^i'dJlT, MI SFET tB&iei-^)»i, 4 J^^#^«± 
|:M§W:t^^' 0 4^^$:tl±, Ge, C, Si, v»t±i ttib^>fl H B B 

itt, osi^T-«tLT*3»}, m i s ¥ET<n^%m&^hh±mm:mkm&(nftm^n^ 

4^4-2»#;c0 4'T^, #KS i mmizMl S FET£ff§!{-f v> 0 itUi, y 

- b*ftJ»Ki: LTS i 02*Wj$L-$-Z>Z. t^lSftKMTJfti: fc, S S i O2/S i 

[0 0 0 3 ] 

MI SFET^^f y * - K©ftT4*S<o 

^i"C% MISFET<Oft^*||f|tLT, S i tffiv^oo, Kflfc&fcaHbS* 

2#hs) 0 -e-tui, S i tcSi*SrEPljp$-ti-*^feT?**o 
[0 0 0 4] 

H10i:I*S i«)^»fe**t. Sf^ S i J: «) tJRT-MPHO^cSv^S i i-xG ex ( 
0<x^U S i G e bw&fR-tZ) *T$&&>®Lt ItfflttS. i©±tcSfv» 

S i *tlrpft-&-r* J: "9 i^Jfyt«IH4» -tit. Si »± 2 WOBI o3S «5 2* 

[0 0 0 5] 

gll 1 (a), (b)£, T«lS i G eJf OG e fejg (xl00[%]) fc, «np £ jEIIV&W) 

i < 44o WBIJ:!K S i K5I*££P;&D1-<I> £ t Ci ») , #K3E*o»<ft-'H 

ib^ IE7Lfc4l.5ftJa±»»K4:lilJn***it3& , "ri6"^**ii:**a-3* i *o 
[0 0 0 6] 

HI 2^#ilT, (E3fci£*fKJ:*M*S i f t^-;VM I S FET^SS^I 
f^-r&o ii*., Ti&S i G em 1±UI*S if2 ^xf? + yt^SH4 [Hi 2 
(a)). :cicy- h »il 3 by- [012(b)] > 

Ot^-->^LT, ^-fiil3'i:y-HI4^iit4 [0 12(c)] 

^•ftAKiVK 7*^7 rXJg 5#*5I2j&£;ft<2> CHI 2(d)] „ fc&K, >F*M& i&tkfb 
t4t*l:»l^ffH, 7*^7 r 5 ti@Jij£;gLfcri*ib*&JI'fb1-£ v 
• Kl^f >f«6A«$n4 (812(e)) » 
[0 0 0 7] 

HI 1 3 fc, Z<D£ n \Z LT{|SL/:r- ffil^mOl*S i + * JVM I S F ET«9 
I^H^t* 1 ] #Bfl¥ 10-270685 
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[^l^tt 2 ) #§8 2 002-23759 

[&mtmvk Lx^t^-z mm] 

10 0 0 8] 

£«K bS^Slv^&S if t^^MI S F E TO^ffl^ { Mi *l*o 

hg75 ? M< t . M^S i f ^r^^M I S FETi:Ifit7'J-» 

[0 0 0 9 ] 

GDI 4 (a) « (b) i,Z, 2ffi®OS*S i tir^MI SFETO 

£o Hi 4 (a) ti^ >Kn ; 2 k e V, K-Xfi : 3 E 15cm- 2 t^t- ' 

J'HALfct^U 114 (b) li, kf?rx^;^- ; 8keV, K-Xf; 3E 
15cm- 2 -C'ft^AtTy-^ • KW >«*fc3gj£Lfc*6'*$Si-o 

V-X • K >F B TtcM^^7 'J -^IIASWM I S F E TjPv* < ifrfrhlxtz 

o 

[0 0 1 0 ] 

1I#S*i^M I S F E T^ffiHf!l^ (ttimW) O^-Hltftt^t, h gi* 

o. 4 /i m j; <om< tm^ 1 ) -^m^tam-t^ z £*u*, 

CO 'J -^Xt5*M<^ S i « t fcliTJ&S i G efftfCfftLTWS i <h Sr^lgg LTV^, 
•>Mc> f^RLfcMI SFETOV-^- KW >^«0T EM (transmission electron 
microscope : aaSm^SSfcSWa^Srffofco 01 6 (a) [:^'n>^i>4AtM 
Lfcy-X • KH^fSJ*, HI 16 (b) tcf'ft^ftA-cfJSLtV-^ ■ KW> 
fli^co, TEMifgf *ifo 01 6 (a) \ (b) 'tt, fit-ftlll 6 (a) , ( 

4>, B t^K) 0 
[0011] 

i*L^©*tRtf5jRBSrW^<4/ii6, HfrffiTEMtgfRfcfrofco * co*§^ £ m l 7 
{C^i"o El 1 7 (a) {i. Ell 6 (b) (DmftWtt<VW;7zm-?$) "9 > Hi 7 (b) , (c 
) > (d) It 017 (a) (DM* (b) , (c) , (d) tc#£i-*«|5#<rc|*r®f«-C* 

o 

tf> ft^£tfLL<a«*|lAKJ\ S^S i b S i G eWlMBK&tfcftv*^*?* v hm 
friz, jfiw««ofiaiBli, M^S i >f ifc»i£*S itSiGe 7^; 

Hf V - * <75 IK E T (± * V» t $ pj L 7t o 

-r^t\ U^M^ffi^^-^T^Si:, M I S F E TOif V - ^ UJaif OMIl:oi/>t 
W^Tto ill k*ttA«*OTEM«J: «3 #*>fcU3:iHEffi*>ft S 

TF-To SfiOU^iJ^fSco5$f±, 0. 3^m~0. 4 ^ mlSfafe-o/;, ClC9g£|±, 

-^m»iEOM I SFET**HJSUS&*4^- h&tiZ&mtX&Zo 
[0012] 
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tfofcLz, mi 8 x <Qmi%i) - ?w,m,&,mm^ziiMLfzo mi 9u, \j^m&i&*% 

^y-f«Lc, HIWgOM I S F ETOV-^ • FUOr^loii/:^^i| 
^«*, Lc>a«08#Hlx Lc< a C0B#^expl-b xWg x ( a-Lc)L t%2> 0 
[0 0 13] 

HE£ K fi& A £ ai <0 U ?pm&Wm®%.bi LTv^iti #it 1~ & t , U ^ 

a<Effi#-o4MISFETOV-^- KW VWJ* £ TfcjPfc vvpgsjsHt, n<LG<ai) exp | 
-bi xWcx (ai-Lc)K £&&o II(LG<ai){i, ifc^'Jexp |- b i x Wg x ( a i -Lc) 

\<Dm*. Lc< ail<Zt>fzoXttM-?2>Z.t*1g-M-$-2> 0 

ffiot, — oJfil-hOU^lllEffij&'M I S F ETCDV-* • Kl^f.^HiJ'tf, 
7 U -*«SE£&£S-fr&?ii3st± % l-n<LC<ai) exp|-bi xWc x (ai-Lc)U t%Z> 0 

Z<Dttn&izft\,\ Ml 8 i 0tf*Lfc*#'J-*ffi:»fll**H2 0*cS6i»»CT*i-o 
^fc^TB 1 5 COM I S FET<9f-? t®-&TV^^ W#t±& < — Sfc LTiS <3 , 

[0014] 

a§#>f fluie^- h «ffiOMfO ©TfflSEflm^SMfc* iz V - * • K U -i yffiMtffcfc £ tt 
t^4MI Silf^* h 7> vT^lcfc^T, v-* ■ KW 

*AStt3t/pjf*fl»oiSiaF3&««^:tc4*ai$S:Tp tLfctl, IfflBBTttJi llifiBT&li&NM* 
#Sfc©#M*«fE15^^ 2 xT P J*lT<0*$^*4i t «:«Rp«t-*-4MI SSM* h 

[0 0 15] 

©KJP**3 xT P JiJL±5 xT P JSlT-C**4ifcS:!i*ttt4MI SilWf5>y^ 
[0 0 16] 

•f-LTs ffiUli, flrSETJfe/BWu S i i-x-y GexCy (II U O^x^l, 0 s£ y 
£1. 0<x+y£ l)Oja***1-«i|t*flEJlKJ: y*?|j£$*L, Sfc, #*L<li, mf 
I5f&te^3i#/gli, S iJIK«t ft & 0 

[0 0 17] 

*»Wtt£lTOJ: -9 LTPJat§Hfc„ *&§l3#tt«* ££i*fctf-», U 

H, 02 1 (b) i ■? tc N ^M75*T*;w7 r ^<b^tt x 7*^7 7^11^1^ ►) 
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B a a J§ *s»t»r43&«'b®**S;ftL, ^-foWBaHkl-*.. z(Dffi=f-£m2 1 (c) ^i- e 

ikWtiL-fho C fl)^ * IS 2 1 (d) U^-To 
[0 0 18] 

B2 3I:, -f *>£AKJ: lj ?fcj£$*L7t:i|S;{£JV-7V>»rMT EM«*ft o S i (100) 
SfiK, ■ y£30k e V, 2E15cm- 2 ^#-C*'f*^AL, 790*C> 10#©isM* 
JfiLTto * > f * n -> 5 a 1/ - y a > tl v 4 ^y^AH^T*^? 7^|« 

%o (Xtik : f&fBVoW ^65-^- jfcll-^- p. 1131 1996, Ion Implantation Technology Proc 
eedings vol.2, p. 744 1999) 

[0019] 

£<Z>i§e*> 11 2 4 £fflv^T#gl1-;i>o 124 (b) t±, >f ^ >&A t *tUzffi< W-M 
-f£ Q ovMc(±ef4;l/- ^ ? ^ffi^iiL, U ^UlSttk & -5, 0 £ O^T-^H 2 4 (c) t" 

[ 0 0 2 0] 

12 5li, tVf^^o v5 slIs — Z/ a > \/Z X •? #t"3? L /c % ^l^K-Xf t, iiAlS 

Sto^«W»BE3&**^:^**as^ (R P ) T&lfrftLfc s i (loomMfccisttaT** 

7T^IB/l&M#ffioaiSoM«*^-LTv»* 0 y-x • K W >J£j£K{&S?arlE 1 5 
cm- 2 aiOK-XioM, T^^yrXl/^ifiWi^l^ 2xR P &±2.5x 

•7 r t*§ B B B Jl<7>#® «jaiv>i:c*u3KJS*tL*o 8£^>T, M*J§cr>J?£ £2x R P J; 

fi^c* i t i> &v* 0 

[0 0 2 1 ] 

^»jgg«< 44«^ ^*E%ol£ffcaSC7i*iI< * 5GO»je#*n:: iE < & * * 
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t <> * < x feoT, y- nt**sv»M i s f et k£v*t t , misty 'J t 

a d a l±4v>„ 
[0 0 2 2 ] 

ET*rft«LfcW©WIjfti:ov , TS6i:#L<llWt4o 

Sf N T«lS iGel 1±KH*S iI2 £i tf * * v -* /Ujfc**** CHI 2 7(a)] 
0 ^ic, :o±cy- h#tfSIJt3 ty- bm#l^4 CE1 2 7 (b)) > 

^-->-7Lt, y-hiffi^3'i:6§0. 4^m^Twy-MI4'4'IiS;tS [121 
2 7 (c) ] o fcV^T. ¥- hl®4'*v^?|:tr, ^«»4: K-X*1E 15cm" 2 

^7 7X15«?W [112 7(d)] o ^»f^i< ^ii**&ift£:&*S*K4&&S* 

[0 0 2 3 ] 

TFiWW^iS'lt'fkS-^'S.^AKSlMSrfr^o "t^t, V-X • K V- 4 >W* 6 

j&£tt£ (B2 7(e)] o T-m.WZ^frfe&lkZ^Z?^ft^^&Mm*'it 1 MfrS 

1 m 2 ^3I*£ttttS«fc*fc<Effifl'-:7 8 < Jftfi U U ^Mizifi 7 \Z 4 & (0 

2 7(f)] o £ttibU^a$Efl:7Oft$tt*:*:0. 4 /«m@K£4*o -f^^ ft 
**0. 4 n m£lT»M I S F E T liftfACAt* 7 V - * ®sft££. i 1 1:^5, 

A^i ^>^i;i/--/87i s , S^S i JB2rtH5&jffi£:M4v>J: 5fc4S*L*o 
[0 0 2 4 ] 

ITS i i-x-y G e x C y (!& L> O^x^l, O^y^l, 0 < x + y 1 ) V»*»£: 
*>$>& 0 Ip'pIW'f- H6tI*Mt^/:*t^ S ii-i-yG eiCyt y— 

b^^coW^10nmJy.T<O^r * y 7*S i JB SrlfctrO **"SftT?*&o £WS iilSrlOnm 

^M^<bM#.S i i-x-y G ex C y Jl tTMM t STASIS Sr, 2xT P tt 

[0 0 2 5 ] 

*4C4v>OT, -£l9_t»7 , jBIJ?&3x T P &± £ ft WT <fc V^ G 

v»fc*, Hi-»)±»flRJ9*5xTpJsJlT^i-*!e>S* s *Ao 1212 6 D ^ 

J?T**Ltf % 4>4 < t IE 1 8 c m- 3 M±.<D K- tfV^WfgT* I? , V-X- KW> 

WIi«)I*S i f-t^MI SFETi*StS£t!J f 'P^, 
[««©»*] 
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[0 0 2 6] 

&£«!:{i&< % • t^>;i/M I SFET*Hat4ik* t 

[0 0 2 7] 

121 Hi. 1 <7)HlOll^ft^/TtISI^iIilt^l.„ i-f % Tib 

S i Gel l±i:l*S i if 2 ^xt'^-/t)«S?^J (0 1 (a)), i(0l*S 
i 2 ?>®|JP»i, f^W^MI S FET©V-^ • KW > (O^W'&fiWife.ifW'X bft&M 
£ SrTp t Lfzk 2x TpJ^Ttc-r-?, 0 £<7>±H<>*- h &$RJ£ 3 h ME 

4£$K£-£ [01 (b) } , *0>QtS*9--*y\*X^ Y- b^JJH3 ' fcfiS 0. 4 
/*maW- h*S4'*3^JiRi-* [01 (c) ] o Iv^t, 4*- Hl4'^vx^(: 
Lt, TO^SrlE 1 5c m- 2 &±4 *VftXt4o • KW^^cK^ 

ari f «:fcK:fcaaS3*-Rpfc Lfcfc.*, 2xR P K±t*5 [01 (d) ] „ 
[0 0 2 8] 

/jfcSft&o fc/fU ISta:;V/-7'8 J4SI*s i m 2 l*itctt5Bj»3*Li* % ^rTit^^coTSfeS 
i G emiftKMf&ZthZ (0 1 (e) ] 0 fc* CICI^MI 

SrfrOo fc/iU <Effi^-'T8 liiEM^OTSfeS i Gell PH/Zj&$.£tlX\/*2>?zib^ ffi 
dfei"**»/h« < & 0> U^SUE-Bm^&SfLfct,* [0 1 (£) ) o fifeoTfeJ&L/cM I S 

f e t * ? x ) - if m : mi±£. 1 4 v> 0 

[0 0 2 9] 

S i Gell ±tcM<^S i if 2 fcJ- fcf * * * „ ClOSI^S i M 2 <9jgJ?{± 
, fM^MISFETWV-X • KW ><7>sFffi.mtik&.1) s &±t%:2>m-2*T P t Ltz 
t 2x TpJslTJCf* (0 2 (a) ] „ J^tC, CI <£>_t t Y— \ MUB 

4*M$* (0 2 (b) ] , f^^--V^L-C, y-HSS!3'tfi$0. 4 
/ /mWToy-MS4 , *Kt4 (0 2 (c) ] o 
[0 0 3 0] 

Y-\nM±' it-^^if \z\^x, y-7s ■ >%mm%L*n&L J t&tztb<r>7t 

ttft*-f*>j±AL, ?Fi&«&A^i&9 fc^fS (0 2 (d) 3 o i <D B# co j. * ;i> ^ - 

- nasi o£^/£-r& (02 ( e ) ] o c«>& % n@4'iy- nasi o£-^ 

*if\ZL,X, ?F#Mb£lE 15cm- 2 Ji±'f^VjiAt'S ! . fit, V — * • K W >W* 

£RpiLfcfc#, 2x R p &_h"C** (0 2 (f) ] 0 

[0 0 3 1 ] 

%L\z, ^m®*t&&ik%*£*tztb\,zf&®im.Zft > )o -fZt^ v-x • Vis* >&1&6 b 
V-X • KW >J£5I < nIit 1 1 **5gJft$*L* 0 tfz, T -=E ;u 7 r X IS 5 f±ig ffiftrf ^ * 

ffiSE# 2004-3099522 
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t-, l«ITi:Se^-^8 3J { M$^ (H 2 (g) )o tztzL, «;i'-7*8t±^ 

&;&vh$<&»K U^M|Efi[tt3gja$tL4^ CE9 2 (h) ) . ffiot^jSUMI SFE 
1 0 0 3 2 1 

BI3 %2<D%M<Dj&mz'&^XftWiL?zMI SFET^ft7';-?5IffiIffl 
Fft|SM4:^to V-x • KW >mi&*MJ&1r2>?zib<r>'( *>-&XH3E 15 
c m" 2 C0 K-XfiTlfV^ 2x T P =19n mX~&<?fz 0 2xTpJ:»5l*S i JB«Wta*ffv*25 
nm. 35nmW:*<g-li, li^Clt, gv^i^flt * 7 V - ^ ti* ! WS » 
— 75\ 2xT P £9M<&S i JMOTj&«*W5nmO»'frtt, *IBC£1ir* 7 V - 
4?LTv»*£ tjJ«^*o 7 -**aW*«S< 4o"Cv»4v»oii, S^S i 

js m <o mm tf e> o i n j: * & (7? # e> tt & o 

[ 0 0 3 3 ] 

[* 3 o^u&ojbss] 

S i G eJI 1±KM*S i Jf 2 4-i £ * * *s v ;H£;££-£& CB4 (a) 3 o -©1*S 
i /I 2 cOSU^Ct, ffW^MI SFETWV-X • V U ■<(> (OTfimVBWkBLW&jZ t b 
2*T P t L/;tl, 2x Tpj2LhT<> iv„ C: 0±Ky- hf»l3 tY- MS 

i4^ltft§* [H4 (b) ] , fWft^-->/LT, h$fI3 ' £S£ 0 . 

4 ^maTwy- H«4 ' *®jSt4 C0 4 (c) D . 

[ 0 0 3 4] 

h K-XSU, v-7. • KW vi&i&tDtzitxoJlry&XS. O'hS < -f<S 0 ^^^(±^ «t «9 
*< J: 9ftttfc«£*^Jfc"f **>3U SMI^iyf^'^CJ:^ 

- bfllttl 0 S-ffM-T* CI2 4 (e) ) o ^EltT. y-^-'KW ><g|«<7}S*S i Jf 2 

^C0j^?75*2xT P mTJ=:^* J: 5tzx.y*-;iy [04 (f) ) o -?>7£> 

M14 ' t?- hfflU 1 0 iZ LT, >F#M&*'1E 1 5c m- 2 m±^ * >£A-f & 

0 -fat^-V-* • KW >'«ttfc*ft<*fc*HWrt'SA3*L* 7**77^1 
'5**®d£$*t* [H4 (g) ] o d?>i££(i, ^WW«lJK*f*^:lCJiAS$S-Rpt Ltz 
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